It accelerates the rate of progression of renal failure [1,2], and may play a role in the pathogenesis of Background. Ambulatory blood pressure is more closely correlated with various indices of hypertensive cerebral haemorrhage and aneurysmal subarachnoid haemorrhage in ADPKD [3]. It may also be a contribtarget-organ damage, and is a better prognostic predictor of cardiovascular morbidity and mortality than utory factor to the increased incidence of cardiovascular deaths reported in affected patients [2]. conventional methods of blood pressure measurement.
index (BMI ) was 25.2±3.4 kg/m2. Only those with serum which exclude the readings in the early morning and late evenings when rapid blood pressure changes may occur [16 ] . creatinine <170 mmol/l were studied. The diagnosis of ADPKD was established by ultrasound evidence of two or more transonic cysts, greater than 5 mm in diameter, with Measurement of glomerular filtration rate well-defined walls and some acoustic enhancement in one kidney, together with at least a single cyst in the other Glomerular filtration rate (GFR) was estimated from clearkidney, and an affected family member as previously ance of a 'single-shot' injection of inulin in 21 of the patients described [14 ] . The subjects were not genotyped. Anti-with ADPKD [17] . The subjects received an infusion of 5 g hypertensive therapy, if any, was discontinued for at least 2 of inulin ( InutestB, Laevosan-Gesellschaft, Linz, Austria) weeks prior to study participation. The control group con-over 5 min, and blood samples for estimation of inulin were sisted of 12 men and 13 women, mean age 42±12 years and taken at 0, 5, 15, 30, 60, 120, 140, 160, 180 and 210 min. BMI 25.0±3.8 kg/m2, with untreated essential hypertension Inulin was measured in deproteinised plasma by spectrophowho had 24-h ambulatory blood pressure performed as part tometry at 480 nm after generation of chromogen by resorof the initial evaluation of their hypertension. In all of these cinol in acid [18] . Intra-and interassay coefficients of patients, a conventional clinic systolic blood pressure of variation of the assay were 3.4 and 7.2% respectively. >140 mmHg and/or diastolic blood pressure of >90 mmHg ( phase V Korotkoff ) had been recorded on at least two different occasions over the previous 4 weeks by a practising Statistical analysis physician, with the patient in the seated position, using either a standard mercury or a random-zero sphygmomanometer. Results are reported as means±SD. Median values are also Patients with malignant hypertension were excluded. quoted for the creatinine data which were not normally distributed. Comparisons of data between patients with ADPKD and those with essential hypertension were made
Ambulatory blood pressure measurements
by Student's t test for unpaired data and comparisons of data within the same group by Student's t test for paired Ambulatory blood pressure was measured over a 24-h period observations, after confirmation by the Shapiro-Wilk test by the oscillometric method using a fully automatic non-that the data were normally distributed. The 95% confidence invasive recorder (SpaceLabs 90207 system, SpaceLabs Inc., intervals of the differences between the means ( 95% CI diff ) Redmond, Washington, USA). The monitor was pro-are quoted where appropriate. The creatinine data were grammed to measure blood pressure and heart rate at 20-min compared using the Mann-Whitney test. Linear regression intervals between 07.00 and 21.59 hours and at 30-min analysis was performed to test for a relationship between intervals between 22.00 and 06.59 hours in accordance with two variables. Values of P<0.05 were considered to indicate the recommendations of the 1990 International Consensus statistically significant differences. Conference on Indirect Ambulatory Blood Pressure Monitoring [15 ] . The subjects were advised to pursue their usual daily activities and to keep a diary of their activities.
Results
None was on night-shift duties and they all slept during the night. A 24-h record was rejected for analysis if more than one-third of the potential daytime and night-time measure-The patients with ADPKD and essential hypertension ments were missing or labelled as technically erroneous.
were comparable with respect to age, sex and BMI. Serum creatinine values in patients with ADPKD (mean±SD 104±21, median 100, range Analysis of the ambulatory blood pressure recordings 74-164 mmol/l ) were slightly higher than those in The 24-h interval was divided into daytime and night-time patients with essential hypertension (92±10, median periods. Readings taken between 07.00 and 21.59 hours were 93, range 76-117 mmol/l; 95% CI diff , 2-16 mmol/l, P= defined as daytime values while those taken between 22.00 0.02). Analysis of the ambulatory blood pressure data and 06.59 hours were defined as night-time values [15] . An using the more restrictive time periods to improve the hour period was taken as commencing from the hour and distinction between daytime (active) and night-time ending the minute before the next hour. Hourly average (sleep) periods [16 ] did not alter the main conclusions pressures were first computed using the mean of all readings of the study ( Tables 1 and 2 ) and, for clarity, reference Table 1 . Systolic blood pressure (SBP; mmHg ), diastolic blood pres-ences in blood pressure in patients with ADPKD were sure (DBP; mmHg), and pulse rate ( beats/min) averaged for 24-h, significantly lower than those in patients with essential day-and night-time periods in patients with ADPKD (n=25) and hypertension. The patients with ADPKD had a smaller in those with essential hypertension (n=25 ) nocturnal reduction in pulse rate than patients with essential hypertension, when night-time was defined as fall in mean arterial pressure versus GFR are shown in Figure 1 to illustrate this. The mean arterial blood in patients with ADPKD (95% CI diff , −12.1 to −0.1 pressure was calculated as the sum of diastolic blood beats/min; P=0.05).
pressure and one-third of the pulse pressure.
Study of day-night differences (Table 2)

Discussion
The mean nocturnal falls in systolic and diastolic blood pressure values in patients with ADPKD were In the present study, both the hypertensive patients 17.2±7.4 mmHg and 16.3±6.1 mmHg respectively, or with ADPKD and those with essential hypertension 11.5±5.1% and 16.5±6.2% respectively when showed a nocturnal decline in blood pressure. The expressed as percentages of the daytime values. In magnitude of the fall in blood pressure was, however, patients with essential hypertension, the nocturnal fall in systolic blood pressure was 22.9±8.3 mmHg Table 3 . Variability in blood pressure (mmHg) and pulse rate ( 15.1±5.4%) and that in diastolic blood pressure was (beats/min) during the 24-h, day-and night-time periods in patients with ADPKD and in those with essential hypertension Mean±SD values are quoted for each group (n=25), together with Mean±SD values are quoted for each group (n=25), together with the 95% CI of the differences between the two groups and the the 95% CI of the differences between the two groups and the corresponding P values.
20.2±6.4 mmHg ( 19.8±6.4%). The day-night differ-
corresponding P values. significantly less in those with ADPKD. The patients the differences in pulse rate observed between the two populations. with ADPKD appear to have a slower pulse rate during the day and to show a smaller decrease in pulse An absence or attenuation of the normal diurnal rhythm has been reported in both normotensive and rate during the night, although analyses of the data using the more restrictive definitions of day-and night-hypertensive patients with renoparenchymal and renovascular hypertension [20] [21] [22] . The amplitude of the times revealed no significant differences in pulse rate between the two groups. It was not possible to quantify circadian blood pressure fluctuations was correlated with the degree of renal failure in one study [20 ] but the degree or duration of physical (or mental ) activities or the quality of sleep from the details entered in the not in another [22] . Nocturnal blood pressure reduction was blunted in patients with advanced chronic diaries of their daily activities and one cannot exclude the possibility that differences in these between the two renal failure (serum creatinine >350 mmol/l ) [23] . In contrast to these studies, other investigators have groups might have contributed to the observations made in this study. It is of interest, however, that a reported that the circadian blood pressure rhythm remained normal in patients with chronic glomerulolower pulse rate was also found in affected, compared with unaffected, offsprings from families with ADPKD nephritis whose GFR values were greater than 20 ml/min [24] . The patients with ADPKD in the [19 ] . The reported modest expansion of extracellular volume and, to a lesser extent, plasma volume, in present study had either normal renal function or mild renal impairment as estimated by clearance of inulin patients with polycystic disease may partly account for Ambulatory blood pressure in ADPKD 2079 and there was no relationship between ambulatory with essential hypertension, although this was weaker than the correlation for the mean 24-h blood pressure blood pressure or fall in nocturnal blood pressure and GFR. The average fall in blood pressure in polycystic values [31] . In contrast, however, other investigators have found no relationship between the extent of blood patients was greater than that reported in other forms of renal hypertension [20] [21] [22] . None of the published pressure variability and target-organ or cardiovascular damage [6, 10, 32] , and the contribution of blood presstudies has examined the ambulatory blood pressure in hypertensive patients with ADPKD separate from sure variability to the development of target-organ damage remains unclear. In the present study, the other patients with renal hypertension. A previous ambulatory blood pressure study in 12 normotensive variability in systolic, but not diastolic, blood pressure was found to be greater in patients with essential patients with ADPKD, aged 15-25 years, found that their mean arterial pressure was significantly higher hypertension than in those with ADPKD. This finding suggests that increased lability of blood pressure, if it than in non-affected controls during both daytime and night-time [25] . The investigators did not formally does have a role in the development of target-organ damage, is unlikely to account for the accelerated analyse the nocturnal fall in blood pressure, but comparison of the mean values in their paper suggests no target-organ damage in ADPKD.
In conclusion, our study demonstrated an attenuattenuation in the nocturnal decline in blood pressure.
Studies have shown that hypertensive patients whose ation in the nocturnal fall in blood pressure in polycystic patients with hypertension and normal or mildly blood pressure remains high at night ('non-dippers') show a greater degree of left ventricular hypertrophy impaired renal function. The importance of this observation and its contribution to progression of renal [8, 9] and have an increased risk of stroke [13] or silent cerebrovascular disease [26 ] compared with those failure or the increased risk of cardio-and cerebrovascular disease in patients with ADPKD cannot be whose pressure falls ('dippers'). Left ventricular hypertrophy is associated with an increased risk of cardiovas-answered by the present study and will require longitudinal studies over a number of years. cular complications and death that is independent of clinic blood pressure [27 ] . The finding of a reduced
